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 1.  Models allow us to test a wide variety of policy, y p y
planning and investment alternatives

 2.  Models create a consistent set of rules and criteria to 
test the alternatives.

 3 Models allow us to respond to a wide variety of 3.  Models allow us to respond to a wide variety of 
statutes requiring more accurate forecasts than in the 
past.



 Spatial Outputp p
o Where is the growth?

 Tabular Output
o How much?

 Analysis
o What are the likelyo What are the likely 

impacts?

 Inputs to Other Models



 Simplep
o Relatively simple data
o Generally accessible demographic inputs
o Simple algorithm/rulesp g

 Rule based
o The “rules” govern the system

Urban Growth Urban Growth
o A simple inexpensive model with rapid run times and fast data 

development
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 Land Use: a type of developed land purpose used within yp p p p
UPlan. Either Residential or Employment

 Buffer Class: A set of attractors and discouragers that 
l t L d Uapply to one or more Land Uses

 Variant: A collection of buffer classes and land uses 
intended to work togetherintended to work together



 Land Uses
 Demographics

o Residential
o Employmento Employment

 “General Plans”
 Masks
 Attractors
 Discouragers



UPlan 2 6x Two “Types” of Land UseUPlan 2.6x
 Customizable

o Local Preference

Two Types  of Land Use
 Residential Types

o Density Classes
o Integration with other 

models
 Aggregate

y

 Employment Types
o Square Feet per Employee

Fl A R tio Groupings of Similar Uses
 Developed Land Use 

Types

o Floor Area Ratio

ypes
o Not Agriculture or Timber



 Industrial
Heavy Industrial

 Multi-Family Multi-story
Residential High >12du/aco Heavy Industrial

o Light Industrial
 Commercial Multi-Story

o Commercial High-Office
C i l Hi h G t

o Residential High >12du/ac
 Multi-Family Single Entrance or 

Dense SFD
o Residential Medium 8-12du/ac

Si l F ilo Commercial High-Government
 Commercial 1-2 Story

o Commercial Low-Office
o Commercial Low-Government

 Single Family 
o Residential Low-Upper 5-8du/ac
o Residential Low-Medium 2-5du/ac
o Residential Low-Lower 2-0.5du/ac

R l R id ti lo Commercial Low-Retail  Rural Residential
o Rural Residential-Upper 2-5ac/du
o Rural Residential-Lower 5-

20ac/du
L L t R l Large Lot Rural

o Rural Estates-Attraction 20+ac/du
o Rural Estates-Non-Attraction 

20+ac/du



 Population Growthp
o Starting population
o Ending population

Adjusted to account for infill or redevelopmento Adjusted to account for infill or redevelopment

 Average Household Size (PPHH)
o Alternately average persons per housing unit (PPHU

 Housing Proportions by Density Class
o Percentage of new units entering each residential type

Average gross “footprint” per householdo Average gross “footprint” per household



 Average number of employed people per householdg p y p p p
 Percentage of employees entering each employment 

type
 Average square footage per employee in buildings for 

each employment type
 Floor Area Ratio for each employment type Floor Area Ratio for each employment type



 Adopted General Plansp
o Test existing general plans

 Speculative General 
PlPlans
o What if?...

 Provide the Structure for Provide the Structure for 
the Region’s 
Development

Guide development too Guide development to 
appropriate general 
locations



 Prevent any growth at Prevent any growth at 
all.....

 Examplesp
o Water Bodies
o Public Land
o Existing Development 

(no redevelopment)
Sl /G lo Slopes/Geology



 Features that 
enco rageencourage 
development

 Fancy Terms
Pseudoeconomico Pseudoeconomic

o Hedonic
 The Data Represents

o Effects of Policyo Effects of Policy
o Physical Features

 Types of Attractors
o Transportation Infrastructure

U b S io Urban Services
• Water, wastewater
• Police, fire..
• Amenities

o Regulatory Boundaries



 Roads and transportation 
i f t tinfrastructure

 Urban services:
o Water and wastewater
o Safety... police, fire
o Transit
o Amenities.... parks, 

entertainment culturalentertainment, cultural 
events

 Past or Planned Growth
 Regulatory boundaries Regulatory boundaries

o City Limits
o Spheres of Influence



 Features that discourage g
development

 Represent
P li ff to Policy effects

o Physical features
 Types of discouragersyp g

o Physical (slopes, floodplains)
o Environmental (habitat, 

hazards agriculture)hazards, agriculture)
o Administrative
o Infrastructure Limitations



 Physicaly
o Steep or unstable slopes
o Floodplains

 Environmental Environmental
o Natural resource protections... wetlands, species, agriculture, 

mineral resources
o Hazards... Mining, soilso Hazards... Mining, soils

 Administrative
o Fees and exactions

I f t t Li it Infrastructure Limits
o Transportation
o Water



 Types of Scenariosyp
o Recent trends (aka Status Quo, Base Case, Business as Usual)
o General Plan Buildout
o Change Scenariosg

• Sprawl
• Compact
• Resource protection
• New Cities
• Resource limitations





 Urban Footprint Growthp
o Agriculture or other land conversion

 Transportation
o Export to Transportation Modelingo Export to Transportation Modeling

 Air Quality
o Based on Transportation Modeling output

G h G Greenhouse Gasses
o Building type, location, service provider

 Resource Consumptionp
o Discouragement impacts
o Other summarization

 Population Distribution Population Distribution
 Accessibility/Economic Activity

o Using accessibility/travel times to core areas



Generated in MS ExcelGenerated in MS Excel
Metadata
 Land Consumption Land Consumption

o Demand: Acres and Cells
o Allocated: Acres and Cells
o Underallocation: Acres and Cells

Discouragement Impactsg p
o Acres of each discouragement consumed by land use 

type





 Batch Model Runs Batch Model Runs
 Scenario 

“Broadcasting”
o Python based
o Creates and distributes 

settingssettings
o Setup batch runs 

 Other Scriptingp g
o Results compilation

 Zonal Summaries
 Export to Other Models



How muchHow much 
development is 
happening where?

New population 
centers

New Employment 
centers



 Calculate by Zone:y
o # Acres of each land use
o # of HH in each residential type
o # of residents in each residential typeyp
o # of employees in each employment type
o # of square feet in building space for each employment type



 Climate Zone
o Determines Demand for 

Energy
 Service Provider

o Determines Type of Energy 
o Energy Mix
o CO2E generationo CO2E generation

 No embodied CO2 
calculations
Calc lations b land se Calculations by land use 
type, climate zone, 
service provider, subarea
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